[Abstract] Glutathione is one of the major antioxidant defense components present in cells. It is predominantly present as reduced glutathione (GSH) and converted into oxidized glutathione (GSSG) while reducing the free radicals like hydroxyl ions (OH -). For the measurement of GSH and GSSG, o-phthalaldehyde (OPT) has been used as a fluorescent reagent. O-phthalaldehyde has an ability to react specifically with GSH at pH 8 and GSSG at pH 12 respectively. N-ethylmaleimide (NEM) has been used to prevent auto-oxidation of GSH during measurement of GSSG in the present protocol. The original protocol by Hissin and Hilf was developed for glutathione estimation in Rat liver tissue. The present protocol has been standardized following Hissin and Hilf (1976) for the estimation of glutathione in cultured microglial cell lysate but it can also be used for other mammalian cell lysate. In our lab same protocol has been used for the estimation of glutathione in the whole cell lysate of murine neuroblastoma cell, N2a. , 1976). There are methods available to detect GSH accurately however; due to readily oxidative conversion of GSH into GSSG most of the methods give an overestimate of GSSG.
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Step-3: GSH OPT conjugation c. N9 cells are passaged after every 48 h and used till 6-7 passage after thawing. 
Protein sample preparation and estimation
After sonication, lysed samples are centrifuged at 18,000 x g for 10 min at 4 °C and the resulting supernatants are collected in separate pre-cooled 1.5 ml centrifuge tubes.
Keep 10 µl samples in 0.5 ml tubes for protein estimation by Bradford reagent.
Protein precipitation
After protein estimation, 10 µg protein sample is precipitated. Initially 80 µl protein sample is mixed with 20 µl trichloroacetic acid (TCA) (50% stock concentration), vortexed and kept in ice for 10 min. Protein sample with TCA is centrifuged at 9,100 x g for 10 min at 4 °C, the supernatant is transferred into a fresh 1.5 ml centrifuge tube. diluted 100 times to 10 µg/ml. 800 µl of 10 µg/ml solution is mixed with 200 µl KPE buffer to make standard GSH and GSSG concentration of 26.4 nmol/ml. From this concentration a series of two fold serial dilutions are (13.2 nmol/ml, 6.6 nmol/ml, 3.3 nmol/ml till 0.103 nmol/ml) prepared in KPE buffer.
Calculation of protein concentration in unknown samples
Protein concentrations is determined from standard curve with the formula Y = mX + c ( Figures   4A and 4B ). for the calculation of protein concentration in an unknown sample.
Calculation of GSH and GSSG in unknown samples
Concentrations of GSH and GSSG from samples is calculated from their respective standard curve with the formula Y = mX + c ( Figures 5A and 5B ). This assay can detect GSH from 10 ng to 2 µg and GSSG from 5 ng to 2 µg. 
